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This* invention relates generally to computer systems, and 
is particularly concerned with a technique for producing computer 

* 

data and computer instruction or command signals whereby computer 
services can be made available to virtually any member of the 
public at entirely reasonable prices. 

The use of computer services has spread widely in recent 
years, but still severe limitations are placed on such services 
because of the complexity of handling information to be fed to a 
computer and/or because of the comparatively high costs associated 
with computer use. Initially, only large corporations, associa- 
tions, or the like were able tq afford computer services because 

• ■ 

of the costs of the computer itself and the necessity of having 

* ^ ■ 

one's own computer for convenient utilization in any business 

- 

operation- Even" then, data processing thereby presented incon- 

veniences and complexities in delivery of information to the 

■ 

computer. With further development, time-sharing plans developed 
whereby several organizations could effectively utilize a single* 
computer by sharing the available time thereof. With the time- 

• ■ * 

; sharing arrangements, computer services were made somewhat less 
expensive and, in turn, became available to a larger segment of the 
public because the cost of the computer itself could be assessed 
against a number of users, either directly or indirectly, and thus, 
time-sharing plans met with considerable success: However, these 

* 

plans required that data be physically delivered to a given loca- 
tion and/or that special equipment be placed in a user's business 
location in order to transmit data to and control the computer. 
Thus, while there was a reduction in costs with time-sharing plans, 

■ 

the cost was still of a sufficient magnitude to preclude the use 
of computer services by any widespread segment of the public-'. 
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"In an endeavor to make computer services available to a more 
widespread population, consideration has been given to the possi- 
bility of utilizing an available communications system for pur- 
poses of feeding data and instruction or command signals to a 
computer. In this regard, it was suggested that telephone systems 
be utilized to control computer operation. It was realized that 
certain types of telephones, at least, such as the so-called 
"push button" or "touch tone" telephone sets as now manufactured* 
by American Telephone and Telegraph Company, developed frequency 
signals corresponding to the numbers 0-9, and that these frequen- 
cy signals might be used for data and command inputs to a computer 
system. More specifically, it was contemplated that any number 
from 0-9 could be fed to the computer as data by merely utilizing 
the available telephone switching matriac arrangements, and that 

« 

* 

commands or instructions could be given a computer by using a 

* 

particular sequence of numbers, e.g. , 1-1, 2-3, etc. However, 
adopting this approach presented its problems from the performance 
standpoint as well as from the user's standpoint. 

9 

* 

By way of simple example, assume that a user wished to add 
111 and 236.. This data could be fed to the computer by depressing 
the "1" button three times in quick sequence and similarly, by 

♦ 

thereafter pressing the "2", "3", and "6" buttons in quick se- 
quence. Yet, to separate the respective numbers; some control 
or indicating signal had to be given the computer so that it knew 
it was not receiving the number 111236, and further an instruc- 
tion signal had to.be given the computer to perform the. addition. 
If "2-3" was the instruction signal, means had to be provided so . 
that the computer realized that 2-3 was an instruction rather than 
a data or information bit. At the user's end of the line. .. 
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complications are faced with this arrangement. Either the tele- 
phone set had to be specially designed or an auxiliary piece of 
equipment had to be provided at the user's location, and in either 
event, the user had tp follow a relatively complicated instruction 
program to obtain the result desired. Specifically, with this 

i 

approach, the user's end of the line had to be designed to meet 
the operational aspeqts of the computer at the other end of the 
line. The complications at both ends, accordingly, presented ob- 
stacles which made prior proposed telephone feed and control 
arrangements unsatisfactory for extensive utilization. 

There thus remains a need for a simple and efficient tech- 
nigue which will make computer services generally available at 
minimum costs to virtually any segment of the population, and 

* ■ » 

the primary object of the present invention is to satisfy this 
meed. More specifically, but still in a broad sense, it is an 
object of the invention to provide a computer technique which 
permits large segments of the public to avail themselves of cora- 
puter services through the use of existing equipment and by manual 
operations at the user's end well within the capability of the 
average working person. Viewed with ,respsct to prior develop- 
ments, therefore, it is an object hereof to provide a system 

■ 

■ 

and/or technique (a) which does not require a user to possess a 
computer or any other special piece of equipment; (b) which, if 
desired, lends itself to a time-sharing plan so as to minimize 
costs; (c) which operates with existing communication networks; 
and (d) which permits computer data and command feed with suffi - 

cient simplicity to enable virtually any member of the public 

■ 

to easily obtain from the computer the result which he desires. 

* 

Going one step further, but a^critical step at ^^g^ 



object hereof to satisfy all of the preceding requirements while 
maintaining the costs at a minimum and well within the feasible 
range for even a small business operation or individual* Addi- . 
tionally, an important aspect of the invention is to provide an 
information feed technique for any computer, whether special or 
general purpose, which even lends itself to operation in large . 
operations where a computer is available without time-sharing, 

» 

so as to greatly facilitate use of the computer by any pertici- 
pant in the operation* ' 

The use of "the ordinary telephone for data and command 
inputs for a computer presents a practical starting point, but as 
indicated above, the mere use of a telephone is insufficient to 
achieve all of the prerequisites for a completely satisfactory 
commercial operation* Thus, while the invention contemplates 
(a) the use of an existing communcations network, such as the 

■ 

to 

i 

available telephone system for delivering information to, and 
receiving information from a computer, and (b) the use of "push 
button" and/or "touch tone" telephone sets as sources of data and 
command signals, the invention departs from the prior art in its 
operational technique. of handling the data antf command signals. 

In the conventional "touch tone" telephone, ten buttons are 
presently provided. These buttons are arranged in four hori- 
zontal rows and three vertical rows respectively.'* While this 
arrangement could be changed to twelve or sixteen buttons, or 
even more sophisticated designs without departing from the scope 
and spirit of the present invention, it is helpful to consider 
the arrangement as now used to facilitate an explanation of the 
invention and further, to demonstrate the manifest simplicity and 

* * 

applicability of the invention with existing telephone units* 
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With the existent arrangement, the four horizontal rows of 

> 

push buttons include 1-2-3, 4-5-6, 7-8-9 j and 0, respectively. 
The three vertical rows include 1-4-7, 2-5-8-0, and 3-6-9, res- 

■ 

pectively. The operation is such that for any button pushed in 
any horizontal row, a given frequency appears on the output and 
similarly, for any button pushed in any vertical row, another give) 

■ 

frequency appears on the output. If the frequencies are consi- 
dered to correspond to row niuSbers," then, for example, F-l rep- 

resents the first horizontal row, F-2 the second horizontal row, 

• ♦ 

F-3 the third horizontal row, and F-4 the fourth horizontal row. 
P-5 represents the first vertical row, P-6 the second vertical row, 

" and F-.7 the third vertical row. Accordingly, when push button 

— > 

1 is depressed, F*-l and F-5 appear on the output since button 1 

* • 

is in the first horizontal row and also in the first vertical row. 
Similarly, when push button 2 is depressed, F-l and P-6 appear 
.on the output since push button *2 is in the first horizontal row 
but the second vertical row. There are thus two frequencies pro- 
duced at the output for any given number, from 0-9. 

The invention makes use of :-.he foregoing and further reali- 
zes the potentiality of producing differing signals in the event 

* 

that two or more buttons ?re pushed simultaneously. While a multi- 
plicity of differing frequency relationships and/or frequencies 
can be obtained depending on the number and arrangement of buttons 
that may be simultaneously depressed, simple computer control 

* 

consistent herewith for several different functions merely re- 
quires simultaneous depression of two buttons. More particularly, 
it has been found that with the conventional touch-tone telephone 

» 

set, simultaneous depression of two buttons in any given row 

• • • 

causes but one frequency in useable form to appear at the output. 
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For example, if the buttons 1-2 are depressed simultaneously, 
then only F-l appears in usable form at the output, with the 

* • 

corresponding frequencies for the respective first and second verti- 
cal rows, namely, F-5 and F-6, essentially nullifying one another. 
With the existing equipment, therefore, we have a situa- 

* 

tion where for any number from 0-9, conventional operation of the 

* ♦ * * • ft 

touch-tone set' produces simultaneously two frequencies at the out- 
put representing the number in question. Moreover, if any two 
buttons in the same row are simultaneously depressed, only one 
frequency appears at the output. The invention provides a tech- 
nique which first realizes this capability and which secondly makes 

■ * • 

use thereof. 

More specifically, with a simple preferred embodiment here- . 
of, data is generated through conventional .use of the touch-tone 

■ 

telephone set such that twe frequencies simultaneously appear at 
the output, which two frequencies correspond to a given digit 
(i.e., 0-9). with this same embodiment, command signals are gene-, 
rated by simultaneous depression of two buttons in a single row : 
and these signals, as explained above, comprise but one frequency. "* 
Accordingly, two frequencies appearing simultaneously at the out- 
put represent data and one frequency represents a command or • 

* * 

instruction. 

It is important to realize that in accordance with the 
preceding, and thus in accordance with the invention, any given 
piece of data and any given instruction or command is represented 
by an instantaneous signal rather than by a succession- or series . 
of signals. For commands, the single signal consists of one fre-"''' 
guency according to the preceding example whereas for data, the 
single signal consists of two frequencies, but. still the signal, 
while composite in nature is instantaneous. The ffflftftfn* 
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technique is an important aspect of the invention since it per- 
mits a user to only perform one manual operation for each piece 
of data and each command to be given the computer. Furthermore, 
this technique yields an unlimited- number of single signals which 
can be produced merely by varying the number and particular button 
or buttons depressed. Even further, and for more sophisticated 
units, the technique adapts itself to automatic devices for cont- 
rolling the depression or effective actuation of the conventional 
touch-tone telephone set keyboard. 

- 

Since such a telephone has been found to operate in such 
a manner that normal dialing operations can be carried out to 
connect the phone with a given remote location {particular tele- 

♦ 

phone number) , the operator or user need merely dial the computer 

■ t 

as he would aial any other number. Having established this con- 
nection through the existent telephone network and switching 
matrix arrangements, further operation of the push buttons only 
results in producing "tones" on the line. The .connection remains 
established until the receiver is replaced on the base of the 
set to effect a "hang-up" operation. Accordingly., once the con- 
nection has been made, the user can operate the push buttons to 
feed data and commands to the computer. 

Just providing the aforesaid technique wherein a conven- 
tional touch- tone telephone set is used in such manner that both 
data and instructions or commands are fed to a computer in the 
form of single signals represents in and of itself a significant 
advance in the art because it considerably simplifies operations 
at the user's end of the line without substantially complicating 

* • ■ 

■ 

operations at the computer end of the line. Still, absent a further 

* 

aspect hereof, the basic technique may require some experience 
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on the part of the user in order to properly feed information to 
and instruct the computer since it is necessary for the user to 
properly assimilate the instructions to obtain the- desired result 
from the computer. 

The invention overcomes the necessity for experience, and 

» 

thus renders computer control readily available to an average 
member of the public, by providing at least one, .and if desired, 
a plurality , of instructional command devices, preferably in the 
farm of a card or sheet adapted to be disposed in overlying rela- 
tion to the keyboard on the base of a telephone set with the push 
buttons operatively extending therethrough. In particular, consist 
ent with the invention, and for manual operations, the user pre- 
ferably has an apertured card which he can place on the keyboard 
in operative association with the push buttons so that the push 
buttons are exposed therethrough and available for normal opera- 
tion. On such card, areas overlapping two buttons are approp- 
riately marked by color, indicia, or both, so that an operator 

* * 

immediately knows what two buttons to push simultaneously to 
effect' any given command to a compute*. For example, if the 
computer is programmed to perform an addition operation when 
the buttons 1-2 are depressed simultaneously (i.e., when frequency 
F-l only appears on the line consistent with the above example), 
then an area or other indication on the card or overlay would 
immediately tell the user that for addition such two buttons are 

♦ 

to be depressed. For subtraction, multiplication, division, etc, 

areas or indicia on the card would instruct the user which other 

• ■ ■ - . .' 

groups of two buttons were to be depressed simultaneously. In 
other words, for manual operation, the invention provides an 
overlay which is adapted to be operatively associated with the 
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keyboard on the conventional touch-tone telephone set to give a 

* 

user an immediate and instantaneous visual instruction of the 
command which is to be fed to the computer to perform a given 

* 

operation. 

From the standpoint cf end result desired, it is contemp- 
lated that at the computer end of the system, answering informa- 
tion corresponding to the result of the problem fed to the com- 
puter would be delivered to uhe telephone line and in turn to the 

m 

user in audio form so that the user would secure a vocal answer 
to his problem. " Even further, the computer system can produce 
any one of a virtually unlimited number of different outputs — 

* 

e.g,, a printed record, a vocal answer, a stored information bit 
or bits, etc*, and combinations thereof, and/or if desired, "a* di- 
gital output or even visual display can be produced at the user's 
end* 

While the form and type of output can be varied, the more 
significant aspect of the invention from the standpoint of the 

* 

instant specification resides in the fact that the conventional 
touch-tone telephone set, as presently installed at the user's 
location is available for telephone communications just as it was 
so available for such communication initially, and as further 
available without modification for computer service. There is 

* 

absolutely no detraction from the telephone set itself or the uses 
to which it can be put by the invention hereof. On the contrary, 
normal telephone operation is fully utilized for the purpose of 
connecting the user with a computer merely by. "dialing" a number 
in the normal fashion. However, once a connection with the com- 

■ ■ 

■ 

puter is established, the telephone set itself, without modifica- 
tion or' variation, is utilized to both instruct the computer, and 
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feed data thereto. For manual operation, the user at most, is 
merely required to place an overlay in operative association with 
the keyboard so as to have computer commands instantly available 
by visual observation. 

# 

The invention itself, and in particular, the use of overlays, 
readily adapts the system for performance of a multiplicity of 
different types of operations. For example, one overlay and the 
instructions associated therewith can direct the computer for 
the basic mathematical operations of addition, multiplication, 
subtraction and division. On the other hand, merely by providing 
another overlay, a user can direct the computer to perform another 
series of functions related to virtually an unlimited number of 

■ 

processes such as bookkeeping , time records, games, purchasing, 

■ 

etc. ^ne computer itself would operate consistent with conven- 

» 

tional techniques for information storage, information retrieval, 
information. delive.ry and the liKe, or it could be adapted to 
specialized functions so as to opexste systems peculiar to a given . 

• 4 ' 

user. 

■ * ■ * 

The invention will be better understood, and objects other 

than those set forth above will become apparent, after reading 

the following detailed description. Such description makes refe- 

rence to the annexed drawings presenting preferred and illustra- 

tive embodiments of the invention. 

In the drawings: 

Figure 1 is a partially perspective and partially diagram- 

m 

matic presentation of a system constructed in accordance herewith;* 

■ • 

Figure 2 is a plan view of an instruction device or overlay 

■ 

adapted to be used in accordance herewith; 

Figure 3 is a schematic diagram illustratively presenting 
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frequency relationships between particular digits of a touch- 
tone telephone set; and, 

Figure 4 is a table presenting data and command information 

in relation to output frequencies. 

Referring first to Figure 1, there is shown therein a con- 
ventional touch-tone telephone set 2 including a base 4 and a hand 
set 6. As customary, the hand set 6 includes a speaker device 
at one end thereof for reproducing information arid a voice trans- 
ducer at the opposite end thereof for feeding audio signals to the 

i 

line. The hand set is moreover received in a cradle 8, also of 
conventional, design. The base portion 4 of the telephone set 2 
has a keyboard 10 thereon formed by a plurality of push buttons 
0-9. . This telephone set is made in accordance with U.S.- patents 
Nos. 3,035,211.- 3.076.059; and 3,184,554. However, rather than 
incorporating 16 buttons, it includes, as shown, only ten buttons. 
Still, the operation corresponds to that explained in the aforesaid 
patents and. in particular, patent No. 3.076.059, (i.e.. the digit 
calling information is coded by the set in the form of frequencies , 

* 

with a digit being formed by two frequencies) . 

To better understand the foregoing, consider Figure j. This 

* » • 

figure schematically presents the correlation between digits and 

• * 

frequencies in accordance with a touch-tone telephone set as 

• * 

presently in commercial use in the United" States . Basically, an 
oscillator arrangement (not shown) is used which is capable of 
producing an output of seven or more frequencies. The frequencies 
produced correspond to vertical and horizontal rows on the Jcey- 

■ 

board 10 . Thus , a different frequency is produced for* each hori- 
zontal row, 20, 22, 24 and 26, and similarly, a different fre- 
quency is produced for each vertical row 28, 30 and 32. Therefore. 
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if key 1 is depressed, two frequency outputs are obtained, namely, 
the frequency F-l produced as the result of depression of a key 
in the first horizontal row 20, and frequency F-5 produced as the 
result of depression of a key in the first vertical row 28. Simi- 
larly, and to further illustrate such operation, when the key 9 
is depressed, the output frequencies are P-3 and F-7 since the key 
9 is in the third horizontal row 24 and 4:he third vertical row 32 ♦ 
In Figure 4, the outputs are tabulated. in accordance with the 

♦ 

number key depressed so that one can readily ascertain the out- 
puts corresponding to a given digit. It is important to under- 
stand here that these two frequencies are produced simultaneously 
and thus form a single signal, at the output. The. user is not in 

* 

; any way concerned, however, with this coding and instead the same 

■ » 

■ * 

is automatic by virtue of operation of the touch- tone telephone 
set. 

Similarly, with a touch-tone telephone set as described 
above, simultaneous depression of two or more keys in any given 

w 

row, whether vertical, or horizontal, results in the output of 
only a single signal having a peculiar frequency : 'make~up" charac- 
•teristic of the particular buttons simultaneously depressed. Re- 

* 

••■*.•.• 

f erring to the preceding example, if the keys 1 end 2 are simul- " 
taneously depressed, only frequency F-l appears at the output in 
useable form. Frequencies F-5 and F-6 either nullify one another, 
so combine with one another as to not be useable, or do not appear 
at the output. The exact reason for obtaining only a single fre- 
quency in the event of depression of more than one key simulta- 
neously is apparently quite complex, and since the reason itself 

* 

has no bearing on the instant invention, it suffices to understand 
for this exemplary embodiment of the invention that the operation 

1 3 4 38 0 8 0 



of the touch-tone telephone set results in having but a single 
frequency when two keys are simultaneously depressed. For an 
exact correlation between keys and the single command signals, 
attention is again directed to Figure 4 and the following explana- 

* 

tion. 

The digital information, in tone form, as developed through 
normal use of the keyboard 10, is utilized, in accordance with the 
invention to feed data to a computer. On the other hand, the si- 
multaneous depression of two cr more keys,, i.e., the nonconven- 
tional aspect of operation, is used to command or instruct the 
computer. Where manual operation is desired, an indication device 
30 is provided, which indicating device is readily adapted to be 
operatively associated with the keyboard 10. The indicating- de- 
vice 30 preferably takes the form of a card or sheet having a 
plurality of apertures 32 therein. The number of apertures and the 
shape thereof corresponds identically to the -number of keys and the 
shape thereof. In this regard, it should be noted that the inven- 
tion is being explained in connection with a 10-key keyboard. 
However, the invention is equally applicable with a keyboard having 

t 

a greater number of Keys thereon such as a keyboard including 
the auxiliary keys 36 and 3B shown" in phantom in Figure 1. Even 
further, a 16-key keyboard such as shown in the aforementioned 
prior patents could be used. Still, a 10-key keyboard as now in- 
commercial use is sufficient for a variety of operation of a 
computer following the teaching of the invention , and according- 
ly, discussion of more complex keyboards seems unnecessary. 

The indicating device 30,. as shown in Figure 2, preferably 

* 

has a number of coded areas 40, 42, 44, 46, 48 and 50 thereon-. 

* 

The area 40 encompasses keys 2 and 3 and, for purposes of exaitple, 
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denotes a "TOTAL" instruction. Similarly, area 42 encompassing 
keys 4 and 5 denotes a multiplication instruction, area 44 en- 
compasses keys 4 and 7 and denotes a subtraction instruction, 
area 46 encompassing keys 5 and 8 denotes a division instruction, 
area 48 encompassing keys 6 and 9 denotes an addition ins true- 
tion, and area 50 encompassing keys 8 and 9 denotes a " CLEAR" 
instruction* 

When the indicating device or overlay 10 is placed in over- 
lying relation to the keyboard 10, the keys or push-buttons 
on the keyboard project therethrough and are depressable in the 
normal manner. A user can readily "dial" any given number as he 
would otherwise do. The indicating device merely serves to give 
an instantaneous visual indication to the user of a command or 
instruction which he can feed to the computer in the event the 
touch-tone telephone set is linked with the computer. The indi- 

■ 

eating device or overlay 30 is readily detachable from the key- 

■ 

board, and as should be apparent, can be replaced by a similar 

* 

* 

overlay quite easily. 

Again returning to the exemplary system described above, 
. let it be assumed that the indicating device 30 as shown in- Fi<- 
gure 2 is placed on the keyboard 10 of the touch-tone telephone 
set 2 shown in Figure 1. Assuming the system is otherwise con- 
nected in the manner discussed hereinafter, the telephone set 
2 is ready for the operations contemplated hereby. Specifically, 
a user would initially "dial" a number which would be the number 
for the computer system — «£he number to connect a telephone at 
the opposite end with a computer. For this purpose, and assuming 
that a direct connection into the telephone line is not permitted, 

• ■ 

a telephone at the computer location would have any one of the 
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number of available answering systems associated therewith so 

• ■ 

that the telephone at the computer location would be "answered" 

* * * 

and the hand set associated therewith would deliver received signals 
to a suitable input such as a microphone or the like. 

' The computer could, of course, be directly connected with -.■ 
the telephone line, and as indicated, if-' not so connected, any. 
form of previously suggested "answering" device could be used . . ' 
so long as it functions to "answer the call" and produce signals 
corresponding to those fed" over the line following completion of 
the answering operation. A system constructed in accordance here- 
with could, if desired, and through the use of conventional equip- 
ment, present a voice message, to the ! user at the other end of 
the line, or alternatively, it could merely answer the call with- 
out voice indication, in either of which events, the user would 

* • * * 

know that he is ready to perform the .data feed and computer instruc 

tions. . . 

• For simplicity, let- it be assumed that the user wishes to 

perform an addition operation . Let it be further assumed that 
the computer has been programmed to perform the basic mathematics 
operations of addition, subtraction, multiplication and division. 
' in this instance, when the user completed his call to the computer, 
he would initially simultaneously depress keys 2 and 3 on the key- 
board of his telephone set so as to total the computer and set it 
for his own operation. Depression of keys' 2 and 3 would result in 
feeding the frequency F-l alone to- the computer, and consistent 
with the computer prcg ram. the computer would thus be reset for 
a new operation. It will be noted in Figure 1 that a program is 
shown as being fed to the'computer. the program being generally 
designated by the numeral 52. Similarly, at the computer location, 

16 
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a tone to digital converter 54 and a translator 55 serve to con- 

■ 

vert the tone signals or frequencies as fed over the line TL into 

. ■ 

digital information suitable for the computer's use. The tone 

m ■ 

to digital converter comprises a. conventional type of matrix 
switching arrangement such as, for' example, Data .Set. Model 4Q1-J 
or Model 403 -A, . as produced and disclosed in Bell System Data - 
Communications Technical Reference 7 Data Set 401rJ Interface ■ 

i . 

Specification - September, 1965,- by American Telephone and Tele- 

• - * 

■ 

graph Company . Converter 54 gives an output which is translated 

♦ 

by any conventional translator and fed in useable form to the 

» 

computer itself, 56. The only essential requirement for the trans 
lator is that it is compatible with both the tone to digital con- 

■ 

verter and the computer. Stoe computer preferably has a digital 
data bank 58 opera tively associated therewith and also a further 

■ ♦ 

bank 60 including an indexing section and a storage and retrieval 

• • * ■ 

section. The computer 56 and the banks 58 and 60 can operate 
in conventional fashion to perform the desired operations to re- 
solve a given problem. Preferably, however, the storage and ret- 
rieval section includes stored voice signals which can be indexed 
for convenient retrieval and then fed back through the line EL via 
the tone to digital converter networks, if desired (in which event 
aforesaid Model 403-A could be used) . 

Returning to the exemplary operation, after the user has 
"dialed" the telephone number for the computer and has fed the 
total instruction or command thereto, i.e., the instruction re- 
sulting from simultaneous depression of keys 2 and 3, the user 

can then feed the numbers to be added. Again, by way of example, 

• ■ 
if the number 123 was to be added to the number 456, the operator 

or user would depress the keys l-2 r 3 and thereafter simultaneously 
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depress keys 6 and 9 to indicate that addition was to be performed 
and the next number was about to be fed. Then, the operator would 
depress keys 4-5-6 and thereafter depress keys 2-3 to instruct ■ 
the computer to give a. total. The computer would then carry out 
the desired operations arid produce an" output corresponding to the ■ 
number 579, the total of the two numbers being added. With, a voice 
return, the user would hear 5-7-9 and thus would have the answer 
at hand. The same type procedure' would be followed for other 
operations, with only the digits and instructions differing to 
obtain a particular result. 

The preceding example and the embodiment described is quite 
simple but it clearly illustrates the basic technique contemplated 
by the invention, namely, a technique wherein an existing touch- 
tone telephone set is utilized to connect the user with the com- 
puter, and wherein single signals are developed therewith to feed 
data to the computer to instruct the computer. All the single 
signals are available from a conventional piece of equipment, and 
' the user being provided with the indicating device, knows the 
instructions instantaneously through visual observation of the 
indicating; device or overlay operatively associated with his tele- 
phone set and carrying instruction information correlated to the 
computer program. No coding or' decoding on the part of the user 
is required. 

While the illustrative embodiments and example described 
above is very basic and very simple, those even remotely famxliar 
with the art should readily appreciate the diverse potentiality 
and capability of the technique provided by the invention. Ouite 
obviously*, a multiplicity of different computer operations can 



be 



readily performed with the very basic 10-key to^ch-tone^ele- 
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phone set. If a more sdhpisticated telephone set is available, 

4. 

the number of operations which can be performed increases and the 

potential capabilities of the system is expanded. Furthermore, 

even with the basic 10-key set, devices can be : associated there- 

with to operate as. many keys as desired simultaneously for a given 

operation so as to develop a single signal having a charac- 

* 

teristic frequency cr frequencies for a prescribed operation. .The 

• * 

* 

■ 

invention is thus not limited to the simple ' embodiment shown in 
the drawings and described above, but is instead applicable in any 
instance where the basic technique can be employed. 

From the terminology standpoint, the. telephone set re-, 
ferred to above has been designated by its common name "touch- 

* 

tone" and/or "push button" telephone set. However, for accuracy, 
the. same can be appropriately called a tone generating telephone 

■ 

•set. Similarly, while the term "computer" has been used above, 

■ 

the. invention might be more accurately described in terms of a 
computer mechanism or computer arrangement. In this regard, the 
computer network or arrangement includes the tone to digital 

* » 

converter 54, the translator 55, the computer 56, the respective 
banks 53' and 60, and of course, a desired program or series of 
programs. Such computer mechanism is then frequency responsive. 
It will be understood that as opposed to "using "hardware" in the 
form of a translator, so-called "soft-ware" can be incorporated 

* 

in the computer whereby the tone to digital converter can feed 
directly to the computer, as for example, indicated by the 
phantom link 57 shown in Figure 1. The term computer and/or . , 
the term computer mechanism and/or computer arrangement as used 
herein refers to the more commonly known computers such as IBM 
360, the Punch Card IBM 026, ano the Univac 1108, as well as to 
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calculators, graphic processors (e.g., processors such as dis- 
closed in James V. S. Patent No. 3,075,178) , low speed xerographic 

■ 

reproducers, facsimile, devices, graphic plotters, data displays, 
and other devices adapted to perform general or specific .function 
upon receipt of data, instructions or commands, and combinations 
thereof. ' . 

■ 

The details of the co.-nputer mechanism* or arrangement will bi 

■ * 

varied depending upon the particular operation desired so that, 
as indicated, the computer might be either a' general purpose or 

■ * 

■ 

special purpose computer. Regardless of the type computer and 

.t * ■ • • 

of the particular construction thereof, the invention is in any 
instance adapted to control the same. At most, a modification of 
tHe translator is required so as to translate the instantaneous 
frequency signals into a signal form acceptable to the computer. 

* 

» « 

In other words, the invention views the operation from simplicity 

« 

of data and command feed at the" user's end, thus* affording wide- 
spread application with minimum costs and facility in operation. 
The telephone set, consistent herewith, offers the required opera- 
tional characteristics in that it functions as a key operated 
frequency generator. The telephone lines utilized, or other" 
communications network can be* public or private and even further 
in an overall arrangement, present dial phones, including rotating 
discs, can be used as auxiliary means to supply a computer with 
particular information to be handled later according to instruc- 
tions from a touch-tone telephone set operating in the manner 
described above. 

Afjer reading the foregoing detailed description, it should 
be apparent that the objects set forth at the outset of this 
specification have been successfully achieved. 

■ * 

2 0 4 38 08 0 
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invention as 



The claims defining the invention are as follows:- 

* 

* * 

1. A computer system characterized hyz 

a frequency responsive computer arrangement including 
a computer device disposed at a first location; 

at least one tone generating telephone set disposed 
at a second location, said telephone set having a plurality of 
keys thereon, said keys being operative when actuated individually 
to .produce first single signals having different frequency charac 
teristics corresponding to the particular key actuated and being 
operative when actuated simultaneously in groups to produce second 

* ♦ 

single signals having still different frequency characteristics 
corresponding to the particular group of keys simultaneously 

actuated; and, 

means coupling said telephone set to said computer 

* 

arrangement; > * 

said computer arrangement being responsive to signals 
having both' said frequency characteristics to cause said computer 
device to receive data and be commanded in accordance with said 
signals, 

2. A computer system as, defined in claim 1, wherein said 
first single signals comprise multiple frequency- .components 

and wherein said second single signals comprise single frequency 

♦ 

components. 

3. A computer system as defined in -claim -I; "wherein said 
computer arrangement includes a tone-to-dig ital converter means 
for converting said signals having said frequency characteristics 
into digital information. 
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4. A computer system as defined in claim 3 wherein said 

■ 

* 

computer arrangement includes translator means for trans- 
lating said digital information into data and commands for said 
computer device* 

■ 

5. A computer system characterized by: 

•. • 

at least one tone generating telephone set having a 
plurality of keys thereon; 

a computer device; and, 

means interconnecting said telephone set with said 
computer device, said means producing data and command signals 
for said computer device upon individual actuation of said 
keys and upon simultaneous actuation of a group of said keys. 

6 V A computer system as defined in claim 5, wherein said 
means includes a tone-to-digital converter and a translator 
device* i 

7. A computer system as defined in claim 6, wherein command 
signals are produced for said computer device upon simultaneous 
actuation of a group of said keys and wherein data signals are 
produced for said computer device upon individual actuation of 

■ 

said keys. 

» 

8. A method of feeding data and command information to 
a computer mechanism adapted to process data information in 
accordance with command information, by means of a key operated 
frequency generator having a plurality of keys thereon operative 
when actuated individually to produce single signals having 
different frequency characteristics corresponding to the parti- 
cular key depressed and operative when actuated simultaneously in 
groups to produce single signals having still different frequency 
characteristics corresponding to the particular group of keys- 

2 2 4 380 8 0 
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simultaneously depressed, said method characterized by the 

• * * * 

steps of: 

(a) actuating the keys individually to develop single 
signals representing one form of said information? 

(b) actuating the keys simultaneously in groups to 
develop single signals representing the other form of said 

information; and, 

(c) feeding said single signals to the computer me- 

chanism in sequence to cause said computer mechanism to process 

■ 

• ■ 

said data in accordance with said instructions. 

9. A method of feeding first and second types of informa- 
t ion to a computer mechanism adapted to handle the first type 

* ► 

* ■ 

of information in accordance with the second type of information, 
wherein the feeding is performed with a tone generating tele- 
phone set having a plurality of keys thereon operative when 
actuated individually to produce single signals having different 
frequency characteristics corresponding to the particular key 
actuated and operative when actuated simultaneously in groups to 
produce single signals having still different frequency characte- 
ristics corresponding to the particular group, of keys simultaneously 
actuated, said method characterized by the steps of: 
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(a) actuating the keys individually to develop single 
signals representing information bits of within one of said 
types of information? 

(b) actuating*. the keys simultaneously in groups to 
develop single signals representing information bits within the 
other of said types of information; and, 

(c) feeding said single signals to a computer in se- 
quence to cause said computer to process the information bits of 
the first type information in accordance with the information 
bits of the second type information. 
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10* A method of feeding data and command information to 
a computer mechanism adapted to process the data in accordance 
with the commands, by means of a tone generating telephone set 

» * 

having a plurality of keys thereon operative when actuated in- 
dividually to produce single signals having different frequency 
characteristics corresponding to the particular key depressed 
and operative when actuated simultaneously in groups to produce 
single signals having still different frequency characteristics 

* 

corresponding to the particular group of keys simultaneously 

actuated, said method characterized by the steps of: 

(a) actuating the keys individually to develop single 

signals representing data; 

■ • 

(b) "actuating the keys simultaneously in groups to 
develop single signals representing commands; and, 

(c) feeding said single signals to a computer roe- 
chanism in sequence to cause said computer to process said data 
in accordance with said commands* 

■ * 

11. The method defined in claim 10 and further including 
the step of placing removable indicating means in juxtaposition 
to said keys to visually indicate keys to be simultaneously 
actuated for given commands • 

12. A method of feeding data and command information to 
a computer mechanism adapted to process the data in accordance 

■ 

with the commands, by means of a push-button telephone set having 
at least ten keys thereon operative when actuated individually 
to produce single signals of two frequencies corresponding to 
particular numbers from 0-9 and operative when actuated simulta- 
neously in groups of two to produce single signals of one fre- 
guency corresponding to the particular group of keys simulta- 
neously actuated, said method characterized by the steps of: 

2 5 4 38 08 0 
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(a) actuating the keys individually to develop instan- 
taneous signals of two frequencies representing data; 

(b) actuating the keys simultaneously in groups of two 
to develop instantaneous signals of one frequency representing 

• ■ 

commands; and, 

» ■ • 

(c) feeding said instantaneous signals to a computer 
in sequence to cause said computer to process said data in- 
accordance with said instructions. 

13. The method defined in claim 12 wherein said keys are 

■ 

disposed in vertical and horizontal rows, and further including 

• * 

• * 

the. step of placing an apertured indicating member having command 
coded areas thereon on said telephone set and with said keys ex- 

tending through the apertures therein such that each of said 

- • ■ • . — « 

areas are juxtaposed and encompass pairs of adjacent keys in one c 

■ 

said rows whereby a user can immediately visually note which pairs 
of keys, when simultaneously actuated produce signals correspond- 
ing to particular commands. 

» * . 

* 14* A computer system subs t ant ially as hereinbefore describe 

♦ 

with reference to the accompanying drawing** ■'.•-■* 



15. A method of feeding data and command information to 

* '. * * 

a computer mechanism substantially as 'hereinbefore described 
with reference to the accompanying drawings. 



Dated thi 8 12th day ot Ma rc h , l 
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